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RESOLUTION NO. _ 79-98 


A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF FOSTER CITY ADOPTING THE SEISMIC 
SAFETY AND (PUBLIC) SAFETY ELEMENTS OF THE CITY OF FOSTER CITY GENERAL PLAN 


Chi Ororos te Rec ry 


BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF FOSTER CITY, as follows: 

WHEREAS, on August 2, 1979 the Planning Commission did by Resolution No. P-66-79 
approve the Seismic Safety and (Public) Safety Elements as presented by the Planning 
Department Staff, finding said Elements to conform to the requirements of Article 5, 
Chapter 3 of Title VII, California Government Code, and the State Resources Agency 
Environmental Quality Act Guidelines Section 15148; and 

WHEREAS, the Planning Commission did recommend that the City Council adopt 
said Elements, after consideration of the findings, policies and recommendations 
therein, as parts of the Foster City General Pian; and 


WHEREAS, after due notice, the City Council did on September 4, 1979 open, 
hold and close a Public Hearing on these matters; and 


WHEREAS, the City Council finds the content of the studies and the actions 
of the Planning Commission to be complete, correct and in satisfaction of applicable 
law. 

NOW, THEREFORE, BE IT RESOLVED that the City Council of the City of Foster City 
hereby approves and adopts said Seismic Safety and (Public) Safety Elements as 
parts of the Foster City General Plan. 

PASSED AND ADOPTED as a Resolution of the City Council of the City of Foster 
City at the _ Regular Meeting held on the 4th day of September, 1979, _ 
by the following vote: 

AYES: Councilmen Chavez, Gilbert, Kruss, Matsuo, and Mayor Zimmerman 

NOES: None 

ABSENT: None 


ABSTAIN: None 
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GILBERT S. ZUMMERMAN, MAYOR 
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ANDREA M. PAVONE, CITY CLERK 
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RESOLUTION NO. P-66-79 


A RESOLUTION OF THE PLANNING COMMISSION OF THE CITY OF FOSTER CITY -- TO AMEND 
THE FOSTER CITY GENERAL PLAN BY ADOPTION OF A SEISMIC SAFETY ELEMENT AND A 
(PUBLIC) SAFETY ELEMENT AS PARTS OF SAID GENERAL PLAN (GP-3-79) 


CITY OF FOSTER CITY PLANNING COMMISSION 


BE IT RESOLVED BY THE FOSTER CITY PLANNING COMMISSION, as follows: 


WHEREAS, Article 5, Chapter 3 of Title VII, California Government Code, 
requires Cities and Counties to include Seismic Safety and (Public) Safety Elements 
as parts of their General Plans; and 


WHEREAS, the City of Foster City has conducted such studies and, after 
due notice, the Planning Commission did on August 2, 19792 open, hold and close 
a Public Hearing on these matters; and 


WHEREAS, the Planning Commission finds the studies as presented by Staff 
to be complete and correct and in satisfaction of the requirements of State law, 
as to the Government Code and the State Resources Agency Environmental Quality 
Act Guidelines Section 15148, 


NOW, THEREFORE, BE IT RESOLVED that the Planning Commission hereby approves 
the Seismic Safety and (Public) Safety Elements and recommends that the City Council 
adopt said Elements, after consideration of the findings, policies and recommendations 
therein, as parts of the Foster City General Plan. 


Passed and adopted by the Planning Commission of the City of Foster City 
at a regular meeting thereof held on August 2, 1979 by the following vote: 


AYES, COMMISSIONERS: Broomhead, Chinn, Kundupoglu, Oliver, and 
Chairman Fitzgerald. 

NOES, COMMISSIONERS: None. 

ABSENT, COMMISSIONERS: None. 

ABSTAIN, COMMISSIONERS: None. 
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ROBERT M. STEWART 
Secretary to Planning Commission 


Digitized by the Internet Archive 
In 2024 with funding trom 
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COMPLIANCE WITH CALIFORNIA ENVIRONMENTAL QUALITY ACT GUIDELINES - 
ie SCL eS <a eae cae, 


This document meets the requirements of the California Environmental] 
Quality Act which allows. for the waiver of a separate Environmental 
Impact Report if the following points have been addressed: 


bt. Sescrmptronm of the project.) to be found in Sections 
TlLQ0 = 2600. 
2. Description of environmental setting -- Sections 


S000) =) 3220-3 SeCe 1 Osos 10 = 30508 sections o400-= 
34203" SECELORS o50UR-. 5520. Sectrons4000 — 4140: 
Sections 4200 = 4220. Sections 5000 = 5220; 
Sections oU0v0CGs=——64 225 Sections 6300 = 6310; 
Sections. 6400,— Gd40-. Sections 6500) = 6530 
Sections S000, ~-o120..2S56CT1ONS 6200 = 82/0; 
Sections 8300 - 8312; Sections 9000 et seq. 


3. Environmental impact -- Section 3230; Sections 
Section =34s0s—seectrons: 3530 —- 3550: Section 4150; 
SCCUTOUS, OF SoU oe OU Boel TONsS..O1zco =) 6125: 
Sections Giso-— 6 ola. sections 6200 - 6220% 
SE€CLIONS -6320-— 63803" Sectaons '6450-=— 6470 
SECU Oo 540-- oe e hols Olo0) <3 Ue Section se2 20% 
SCCT LOO oo et On nos Lo 


4. Mitigation measures -- Section /000, et seq., 
Sect 1ons=-c lo0s Section, 8240; Sections 8314 - 8315 
Section. ool s/s Section S500, et seq. 


ALTERNATIVES 


The City of Foster City considered two alternatives to adaption of 
the (Public) Safety Element: 


1. Adoption of the San Mateo County Safety Element -- for 
reasons explained in the mitigation section of this 
element, the County of San Mateo’ element was found to 
be too general in its discussions of the conditions: 
DE CUT aR LOM; CS.DerwGl ty. 

2. peroMisi on Of eno elements at alt would b a 


e clearly in yio- 
lation of the Government Code, Section 65302. i 


r 
2 
A list of the persons contacted, including the bibliography refer- 
ence, appears in the back of this document. 


The adopted General Pian Element will be sent to the County of 
San Mateo and the following cities: 


1. San Mateo 
2.2 he One 
3. Redwood City 


A Notice of Determination will be issued on the adoption of this 
General Plan Element, 
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SUMMARY 


(PUBLAC)SAPETY, ELEMENT 
“POSTERS CIAY GENERAL PLAN 


The State Government Code Section 65302.1 requires all city and 
county general plans to contain a Safety Element: ". for the 
protection of the community from fires and geologic hazards in- 
cluding features necessary for such protection as evacuation 
routes, peak lod water supply requirements, minimum road widths, 
clearance around structures, and geologic hazard mapping in areas 
of known geologic hazard." 


The objective of the element, as stated by guidelines prepared by 
the state Council) Oneintergovernmental Relations 1S. -".... to in; 
troduce safety considerations into the planning process in order 
to reduce loss of life, injuries, damage to property and economic 
aNOSOC1 a 1 1G WSO COTO Nha, 


The Safety Element, accordingly, covers fire prevention and control, 
crime prevention, and provision of emergency services in the event 
of accidents, major fires and geological or seismic disasters. ihe 
also examines potentially hazardous land use relationships, land 

use and building regulations, and the planning aspects of the de- 
livery of fire, police and emergency service. 


Further, the Element examines the issue of ground shaking, associ- 
ated hazards and their impacts on the city. Liquefaction and as- 
sociated ground failure is also examined, looking specifically at 
underlying soils conditions and potential for liquefaction. 


Water related seismic hazards reviewed in the document include the 
effect of tsunamis on Fos tearscicy. Also, anundation of Foster 
City from the failure of San Andreas and Crystal Springs dams and 
subsequent impacts are examined. 


The impact of fire, both man-induced and natural, is examined. Fire 
Department staffing and response times are discussed and Fire Depart- 
ment fire prevention programs are also presented. 


Thesl00 Year Fhood probability and likely impact on the City is ex- 
amined and mitigation measures are presented. 


The Levee System of Foster City is also investigated. Considera- 
tion is specifically given to the criteria used to design the sys- 
tem and the mitigation factors used to improve the safety of the 
system. 
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The impact of natural disasters on key facilities in and around 
the, Gity -aresdis cussed: Major attention is directed to the high- 
way and freeway network and its possible disruption due to natural 
disasters. 


The utilities network of the City, plus those of independent sup- 
pliers of utaditiessservices*(Ssucheas Pacific Gas and tlectric and 
the San Francisco Water Department), is included in the Element. 


The Police Department and the number of full-time police officers 
and police response time is focused on in the document and crime 
problem areas are also examined. 


Ambulance service to the City, provided by Medevac and the Foster 
City Fire Department, is reviewed. 


The final section of the Element involves discussion of the "Nature 
of Disaster Preparedness," the Emergency Broadcast System, the San 
Mateo County Emergency Plan and the City of Foster City's Civil De- 
fense Disaster Plan. 
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1000. INTRODUCTION 


Discussion of State Mandate and Government Code 
SECETON G0 002 9 


TIO. itie state or California has mandated that. all 
California cities and counties prepare additional 
elements to their respective general plans. The 
additional element discussed in this report is the 
(Public) Safety Element. This'element deals with the 
natural and person-caused disasters which may pose a 
hazard, to the resndents of the. City, ofacostere City. 
Planning for the elimination or mitigation of hazards 
can be partially accomplished through the general 
planning process, which is why these are considered 
proper elements of the general plan. Furthermore, 
evacuation and other disaster preparedness exercises 
are influenced by the physical layout and operations 
Of ENE Laity. 


1120. The Government Code Section 65302.1 requires 
aditeaci tysiand county. general| planseto containge a Safety 
hKienent-ea eck. Tomane protectjoniod, thea community 
from fires and geologic hazards including features 
necessary for such protection as evacuation routes, 
peak load water supply requirements, minimum road 
widths, clearance around structures, and geologic 
hazard mapping in areas of known geologic hazard." 


lisO.ee the obsgecti ves of sthesehement seas Statedy by 
guidelines prepared by the State Council on Inter- 
governmentals Relations, (CiRpiais ties .c tondniroduce 
safety considerations into the planning process in 
order! ton reducer losse OFF 1itesesiniuriessac.adamage) to 
property, ana economic and social distocation. ... © 


1140,,9Thissreporticovers fire prevention and control, 
crime prevention, and provision of emergency services 
in the event of accidents, major fires and geological 
oreseismic disastersd!|_itrexaminese potential ly 
hazardous land use relationships, land use and building 
regulations, and the planning aspects of the delivery 
of fire, police and emergency services. 


2000. JYPES OF NATURAL AND MAN-CAUSED HAZARDS 


2100 


Ground Shaking 


2110. Most of the damage caused by earthquakes can be 
attributed to movement of the ground as earthquake waves 
Dassercnrougient. The nature of-qround motton is 

strongly influenced by the type and thickness of under-~ 
lying rockior soailie sl hisameansethatabuiddings( located 

on different earth materials may experience varying 
levels of damage as a result of earthquake shaking. 

Much of the structural damage caused by past earthquakes 
could have been avoided by proper attention te foundation 
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2400. 


2500. 


2600. 


and building design. 
Sold Liquetaction 


221Rt Soot wiiaqueraction results trom a loss: of set] 
strength during earthquake vibrations. Soil types 
that are most susceptible to liquefaction are clean, 
uniformly graded, loose, saturated, fine-grained 
Sands, webactors most. intluencing }igquefaction 
potential are degree of water saturation, density, 
and= Grain-51 ze Characteristics Or thessodd tdeposi tse 
Slopes with a liquefaction potential are especially 
prone to failure. 


Tsunamis and Seiches 


2310. Tsunamis are large ocean waves commonly caused 
by verticalefaud Ging? ot) the ocean’ floor... 3Such earths 
quake-associated waves (often erroneously called tidal 
waves) can cause considerable damage when they reach 
Shallow coastal areas. Although Japan, Alaska, Hawaii, 
and California have all experienced damaging tsunamis 
in the past, the frequency of such waves is low. 


Fire? ProbVenis 


2410. Fire problems are those types of fires where the 
frequency of occurrence or severity may be reduced by 
changes in the general plan and/or planning practices 
and regulations. These include fire risks associated 
WithE SEN Si Ceacta vay lisuchias rupture Of) ity [ity 
lines) which could be mitigated by chances in location 
or design. 


Emergency Service Demands 


2510. Emergency service demands are for, and the 
capability of responding to, emergency situations 

of varying magnitude. These may be caused by moderate, 
major or great earthquakes, other geologic conditions, 
hazardous land uses or land-use relationships, and 
transportation of hazardous materials. Their severity 
may be mitigated in the future by changes in emergency 
procedures and by changes in the general plan and 
regulations. The ambulance service capabilities and 
service problems are included under emergency service 
demands. 


Police Problems 
2610. Police problems upon which planning activities 


have a bearing include the difficulty of patrolling 
new developments, and traffic and.circulation problems 


om] 
_ F ‘ : 6 . 7 i ae 
vv Wu 7) t : ; 
Lhe cuts oe oan 
4 i 
7 io A ié » Ol A 
ese: BA A Rell lite pi 7 ; . P 
21 @t pean i a) Jini As , i on an 
# : . ; 
” 
i - : | ‘ oy sung ; iv 
“42, DesehR OF WA Aem aBrtoens ae ee ; — 
PWIPIayy Hire pale « > wple e% Or 
PIGS M764 VERO (wel % um ant @i edt | ys bh 
CFE IB DG VS 2499 1404) © Cnt) ah) ¥) 696 G4 Cit ac: & 
| id POt We 66494023 GF Soe anim 66 i aed biter See 
7] : . 
sess" v4 pe L A meet 


7 a 
‘qth on ore ahiferrah Ele? te. Absa ya 
yw! ht i BI. ee be ia Ou | 14006 
Oi ate WS A 7 eam +6 * © .Diet (hand va bas ory 9s 
pehe Tht? aN ; tana SPApOSAPe yy Fipys 4 Pukei 
. “Ah Nhe) Jinan 

anh iqieedreidd 

ne @ ‘4%, 


3000. 


Which inhibit police activities and cause accidents. 
In addition, the design and layout of commercial and 
multiple structures seems to encourage certain types 
of crime. 


OF SEISMIC HAZARDS 


3200. 


Summary 


Shi 0: There are four earthquake associated hazards 
discussed below. More detailed discussion is avail- 
able in the Foster City Seismic Safety Element. 


Ground Shaking 


S20). The natural sotheunder tying ‘Foster City is 
silty. clay, averaging 40 feet in thickness, ranging 
from 25 feet to more than 100 feet. The original 
surface was mostly marshland, reclaimed prior to 1900 
by diking around the perimeter of the site, thus 
precluding tidal action. The surface was then drained 
and dried out, forming a crust several feet thick. 

ihe +sot) Conditions care sthus idiui terunvform,. yexcept in 
locations where former ditches, dikes and sloughs 
traverse the site. 


2220: Hyadrauhicatly. placemat "consisting mos t1Ly 

of sand and shells was then added on top of the surface 
crust and compacted to a density capable of supporting 
Duhon, construc Eion Ae Une tdi ris: fairy uniform, 
except as required for street and lot grading and 
drainage, and where surcharged over former ditches 

ands Kolanss GNicholsii Galle. ,thhine MOA 1963).2)1etter sto 
Tevalockasl ostenmeasSone:.a) 


3230. Howeyer, because of the subsurface conditions 
of the site, it is expected that relatively TVarge 
amplitude, low frequency ground motion will occur 
during earthquakes. Consequently, underlying soil 
conditions and future potential large earthquakes 
should be recognized by the builders, their 
structural engineers, architects, designers, etc., 

in the design of foundation and super structures, 
although low (structures under 30 feet in height), 
lightweight, conyentionally-framed structures located 
in Foster City do not appear to behave yery differently 
under seismic loading than do similar structures 
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elsewhere in the San Francisco Bay. area,tall structures 
founded on bay fill respond differently to seismic 
loading than do structures build on non-filled land. 

(A more detailed discussion of earthquake and 
associated ground shaking is given in the Foster City 
Seismic Element). 


Liquefaction 


3310. During the course of Foster City's development, 
there have been questions raised concerning the 
potential for liquefaction of Bay Muds due to the 
occurrence of an earthquake. 


3320. Subsurface data available for the Foster City 
area indicates the apparent absence of a potentially 
liquefiable, continuous sheet of sand and gravel 
within the Bay Mud deposits (Draft Seismic Safety/ 
Safety Element, 1975). In the 1976 Dames and Moore 
Seismic Safety Elements of the General Plan for San 
Mateo County, these consultants stated that "the 

Bay Muds" sediments in San Mateo County are composed 
ainost exclusavery of silty clay, but also contain 
occasionak«benses of, sand and silt (principally in 
the area of San Bring Shoals). Work by consultants 
in the Redwood Shores area indicate little or no 

loss in strength during dynamic loading for silty 
clay samples of Bay Mud. According to these same 
consultants, no significant amounts of sand lenses 
within the Bay Muds were disclosed by the more than 
250 borings made on the Redwood Shores. The results 
of dynamic triaxil analysis tests on samples of sand 
and gravel from strata beneath the Bay Mud in the 
Redwood Shores area indicate that these deeper lenses 
of granular sediments should remain relatively stable 
under seismic shakiny. Moreover, the 1976 Dames and 
Moore Report goes on to state that "the characteristics 
of the Bay Mud and recent alluvium beneath Foster 
City may be similiar to these of the Redwood Shores 
area and hence may have similar low liquefaction" 
potential. . 


3330. Regardless, it must be reaffirmed that there 

is the potential for liquefaction, but it must be 
regarded as being of a very limited nature (see the 
Foster City Seismic Safety Element for a more detailed 
discussion Ob bins subject). 


Tsunamis 


3410. The San Mateo County Seismic and Safety Element 
States that-according taoeRittertandiDupre* (1972) e(Maps 
showing Areas of Potential Inundation by Tsunamis in 

the San Francisco Bay Region; California, United States 
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United States Geological Survey MF-480), ".... 
inundation of Foster City by tsotnamis 1s possib te. but 
highly unlikely". On the Geotechnical Hazard Synthesis 
Mapa nGariyentt of roster City 1s. indicated yas subject 
to flood hazard from tsunamis. 


3420. iiathe Foster .City, seisnic Safety bhement, tne 
issue of inundation by tsunamis was fully addressed. 
Essentially, the key points made in that element are 
that the assumptions made by Ritter and Dupre have been 
replaced by dramatic change in the levee situation, and 
in effect have necessitated a reexamination of the im- 
pact of tsunamis on Foster City. Moreover, there was 
reasonable evidence to conclude that a 20 foot tsunami 
striking Foster City was very unlikely, At Redwood 
Shores, the maximum tsunami would be 6 feet, not 20 
feet as predicated by the findings of Ritter and Dupre. 


3430. to piece 2tne DOSStDLLLeY OF ad..ts.ulraml Styx (iio 
FOSTeY ~Ciiy if PRODET werspective, Artnur Ms -Srout.. at 
the time a member of the Foster City Planning Depart- 
ment, used the following logic to place in perspective 
Che eLrecy sO o .tSunenh Stuur hia Ce CL ty. 


"Ue Torme) ide (range. US ing Foster 
CIC Gee ui. aloo 00 on DOs Liem Oo4 alee, and 
the mean tide elevation is taken at 100 
feet. The minimum height sections could 
be at or near overtopping, providing that 
the tsunami occurs at the time the tide 
exceeds (L02 feet. he probability of oc- 
currence of this event is approximately | 
in 423,000. 


“the inpanest tide 1S 106.8 feet. Ihe 
probability of this event occurring with 
the 6 foot tsunami wave is approximately 
Wail 250.0004 itis 24s based, on the .es ta- 
mate that the maximum duration of overtop- 
Di Gs uss Ono anOULS. itd vd [Ot o.07,00 NOUYS 
with 200 years as the mean time between 
EStiiamys seullicOcoertOran. htc  CSUnantl 
occurred every 200 years, or for that mat- 
ter every year, there is only one chance 
in 1280 that it would happen at a time when 
the tide would permit overtopping the dike." 


On June 8, 1976, Stout once again pointed out the 
amount of damage that might occur from a tsunami com- 
ing from the North Bay. In part he said that, assuming 
a five foot tidal wave in the Bay at Foster City on an 
estimated 200 year recurrence interval, overtopping of 
the North levee (crest elevation 109.8) could only 
Occur 17 sthe tide’ elevationiwas in excess of 104.8. A 
tidal wave approaching Foster City from the North will 
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have its most server impact upon the North levee. 

A tidal wave will shear along the East levee (Crest 
elevation 109.9). However, the San Mateo-Hayward 
BYidage ond the County Frsning Pier wilt dissipate 
much of the energy of the wave. Belmont Slough will 
experience some effect of the wave but because it is 
protected by the projection of Brewer's Island into 
the Bay, a five foot wave could not enter the Slough. 
No general inundation of Foster City would occur even 
if the tide elevation was in excess of 104.8 feet 
because only that amount of’ water in the wave crest 
above the top of the levee would produce minor flooding. 


Dam Failure 


The 1976 San Mateo County Seismic Safety/Safety 
Element report, Volume 1 states that "Inundation of 
Foster City from the failure of San Andreas and Crystal 
Springs. cams 1s a possiba bity, although remote.” It 7S 
further stated "...since the dam inundation map used as 
the data base in this study is orientated toward 
emergency preparedness planning, without qualification 
as to depth, velocity of water, duration of inundation, 
or even the probability of such a maximum occurrence, 
planning considerations for such and event cannot 
reasonably be applied without more substantial study and 
datas (San Mateo County Seismic & Safety Element, 1976, 
p.23). The art and science of earthquake engineering 
for dams has progressed considerably in recent.years. 


SoTue Since the new techniques available for analy- 
zing the seismic stability of dams need further de- 
velopment, the San Francisco Water Department takes 
the position that the test of present methods analy- 
Sis and past performance, including the fact that 
Lower Crystal Springs Dam withstood the 1906 Earth- 
quake with no apparent damage and remains in good 
condition, is sufficient to make a reasonable judge- 
ment as to its adequate safety. 


DOU. A sophisticated method for determining the 
SCISM Cestabllitveoteecaren f1iiedans using @ new 
procedure including dynamic analysis has recentty 
been developed. While this method is relatively new 
and the imput imformation is generally jlimited, it 
is considered to be the best method available for 
analyzing the dynamic stability of earth fill dams. 
This method will undoubtedly be improved upon as 
more information becomes available. Curently, both 
San Andreas and Lower Crystal Springs Dams are con- 
sidered to have an adequate margin of safety and are 
currently certified for fuli use based on periodic 
inspection and review of surveillance date (Dukieth, 
GWoelheclen or AUGuUSt 45 «1074.0 CO sames- Fs 
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Halcomb, Superintendent, Hiitsborough City District, 
HIG SUOrOUCM as Od lat Oltiias. 


Spe In September of 1978, Dames and Moore made a 
DLOCress VeEpoOrt co the Crey of foster City s Pianning 
Department regarding the possibility of failure of 
thesCrystal Springs andpsan Andreas. Dams... AS far. as 
Dames and Moore could determine in September of 1978, 
no work has been done to calculate the quantity of 
water which would be expected to flow over the dikes 
protecting roster City.) A, model yor ‘thevhyporhetical 
flow patterns from a break in the Crystal Springs and 
San Andreas Dame could be developed. The-process of 
doing so, however, would be costly and would take con- 
SiCeravie tines UNICMOlSs. ~Cosle -otetteor. to. Mal tvon 
Nicholas. Fuanihing Director, FOSTeEYSLILyY. eseptenper 
aa om hy 8 he 


3040), However, in a report from the City of Foster 
City, titted ?Comments On: Specifics issues, forthe 
CVC Ot FOS tCORO Guy se Repel he womkes ‘Le parthent. ov 
EOSter City GirTersgan thst dnt lnto -Lhe Jextenia oF 
Tioodindg aneroster City. The attitude of the Public 
Works Department is as follows: "There exists an 
area within the City of San Mateo east of the £1 
Camino Real of the approximate size of Foster City 
which lies four to six feet below the crest elevation 
of the levee along Marina Lagoon in Foster City. 
Snoukd Crystal Springs Dam tatlland flood San. Mateo, 
the height of the flooding would have to be in excess 
Of Six ftectradjacent to Marita Lagoon. It +s antici- 
pated that the maximum depth of flood inundation at 
the County Fair Grounds, approximately one mile west 
of FPOSteuecrty yowoula .be abou tWo Teet. Cian Sy 
therefore, highly improbable that failure of the 
Crystal Springs Dam will produce any flooding in 

FOS ECT ACKLY <2 


S00 W, For a more detailed discussion of potential 


damaterluravaertecting Posten Livy, Consult the City 
of Foster City Seismic Safety Element. 


OF FIRE HAZARDS | 


Man Induced Fires 


4110. .“Currvently there, 1s ene fire station in use <in 
BOS CEG CulyeslOCated atslo40urasteht Li saqale Boulevard. 
Dnere iS a proposal forea second fire station to be 
constructed in Neighborhood 8A when it is developed. 
Presently, the Fire Department has 23 full-time fire 
fighters, divided into two 7 men shifts and one 8 man 
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Sil tis In addition to these 23 paid employees there 
are a total 23 volunteer fire fighters. Based on 

the 23° full -times fare frigncers and av population of 
267,000 roster Cityehast voor Tine: firgnhterss per 1,000 
of the population. 


4120. The Foster City Fire Department currently has 
8 Hiretencinesvandal fireotruck. sEach* of these 
vechicles have water pumping capabilities. 


Ais. Vroster Crty nas: Inst utuced a full-scale’ fire 
prevention program to reduce the occurrence of fire 
in the City. The program involves yearly inspection 
Of aie Commer CTA lPmihitainGss sihecedad ntl on toO-ihe 
yearly inspection of commercial structures, the 

Fire Department examines each home in Foster City 
once every three years. Public assemblies are also 
checked by the Fire Department for fire violations. 


4140. The response time for the Foster City Fire 
Department ranges from 3 to 5 minutes, depending on 
CneriTratire: of —treri tre and location ot the Tire.” wren 
Various ShiTt Sonedules, Vacation scheduwies. sick 
leave and limited amount of equipment, Foster City 
Can ond y- respond £o one firesat a times AS a.mitigating 
measure, Foster City has made arrangements with the 
cities of Belmont and San Mateo for emergency fire 
assistance. Response time for the San Mateo Fire 
Department, located near the intersection of Highway 
92 and Norfolk Avenue, is 6 minutes to any point 
iieros tereuioy. 


41 50.4010 ¥S-projected thatyjas Foster City increases 
in size in the next five years, together with the 
additional vehicular traffic at peak rush hours, 
response time will be increased. To mitigate this 
projected safety hazard, the fire Department has 
proposed an additional fire station be constructed 
in Neighborhood 8A when construction is completed 
there. 


42004 SimpacteoTeVacamielLouscin= os cer. CrLy 


4210. There are several vacant lots in Foster City 
that because of the annual growth of native and 
non-native vegetation, presents a potential fire 
Hazard to the City. When Foster City 1s ‘ful ly 
developed this problem will be eliminated. 

However, to mitigate this current hazard, the 

Fire Department has developed a program, where 
DEMISE reasTULe. COrCcull oot OO Tires breaks along 

the edges of sidewalks, extending into the body 

of the grass fields. 
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4220. Table 1 gives a summary of the nature 
and extent of the Fire Department s"activities, 
based on cals Tor tire years. Eo7r ana roses" bt 
shauld be noted that the Table is all tnclusive, 
denoting not monly actual). fire Calls; put rerso. 
other types of emergency related activities. 


TABLE 1 
FIRE DEPARTMENT RESPONSES FOR 1977 & 1978 


NSS ee NO. 0G % OF NO. OF % OF *% OF 
CALLS CALLS CALLS CALLS CALLS INCREASE 
-, Sie A OVER 1977 

FIRE GRELS aay) 20.7 218 Cone ee ES) 
HAZARDOUS 35 4.6 3/ 4.0 + 2 
SP IEUSZUEAKS - - ~ - - 
NON-EMERGENCY a2 fed 12 8.6 taecd 
ASSESS - - - a - 
PALSE7/NEEDLESS 246 bo70 1g Les Fano 
HONEST Mi StARe saa > ~ - - 
RESCUE oe) 4.3 5] eb ad eee es) 
INJURY AND 

BREATHING 309 43.7 306 6966 - 19 
TOTALS 767 100.0 9.15 100.0 Be Abe 
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2100. 


FLOODING HAZARDS 
The 100 Year Flood 


5110. The Federal Government has examined the issue of 
flooding within the political boundaries of Foster City. 
The concern of the Federal Government was directed 
towards the issue of the 100-year flood. The Depart- 
ment of Housing and Urban Development (HUD) was the 
lead agency in this review process. Their potential 
aneds, of hkoodiigrrs “tne KesulltG of ‘an Act passed “by 
Congress in 1968 entitled the Federal Flood Insurance 
Program. The Act for the first time allowed 

property owners to get flood insurance who up to that 
time were unable to get coverage through private 
industry. In return for the Federal subsidy, State 

and local governments are required to adopt certain 
minimum land use measures to reduce or avoid future 
flood damage within the flood-prone area. 


5120. Turning to the flood maps, the first map denot- 
ing the flood-prone areas of the San Francisco Bay 

Area was compiled by J. T. Limerinas, K. W. Lee and 
Daib. Lugeein elise Thesiabe is ti ttecarl ood Rone 

Areas in the San Francisco Bay Region, California 

(the map was based on the United States Geological 
Sumvey Ss asanckrvanciscacbay Ragone cies & Seo fh bwl25,000, 
1970). It should be noted that this map delimited Foster 
Cuty as tan areca svythatbawoulld net bes flooded. olin 

1974, HUD presented its first map outlining the possible 
boundaries of a flood-prone area outside and within the 
Foster City area (FIA Flood Hazard Boundary Map, June 
T45509:74 ee Thisemap wis abased on vihe 00-year fflood 
having a one percent or greater chance of occurrence 

in any given year, Hunter, letter of December 16, 1976). 
The map places specific flood hazards outside the 
actualepnyvscmeal boundarrvesrat: PostereGi tyes that tis, 
outside the levee system. Thus, the flood-prone area 

of “hoster City. aSethe area North and bast iof the. levee 
system and Belmont Slough. 


5s On Inthe most recent National Flood Insuranee Map, 
dated January 1, 1977, Foster City has been demarked 
into two zones, based on degree of flood hazard for 

Live eCity uekhe rtwo taonesimsign i filicamtntosthystana lysis 
are Zone A (an area of special flood hazard) and Zone 

C (an area of miniinal flood hezard). The areas of 
major concern Wm erespecttaasone Acforerositer. Cityvare 
North and East of the levee system surrounding the 

City and the area of Belmont Slough. From the Jan- 
uary 1, 1977 map, areas that would be subject to Zone 

A flooding includes a portion of Neighborhood 8A. 
However, a thetter ito skhoberral scuntern ys lAdministrator, 
Federal Insurance Administration, Department of Housing 
and Urban Development, dated January 3, 1978, and 
Signed  bDyeki chard Ky Hopper, City of Foster City Public 
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Works Director, states that "fill operations were 
completed in Neighborhood 8A in mid 1977. Included 
with this earlier letter was a copy of a sheet from 
thei contract wl anse fore the fidd prose catys which 
indicated that finished grades in Neighborhood 8A 
vary? firommene Vo tio ne a6 { MeiSiob. Bee AOU Me tot 10 77.08 . 
These elevations are sufficiently high to prevent a 
flood hazard. Neighborhood 8A will be further 
protected from floods by a levee to be constructed 
around the area, in conformance with HUD require- 
ments.tsrBecausesofithasirésponse Trom ithe) Public 
Works Director, in March of 1978, HUD modified 

jts position in respect to Neighborhood 8A's flood 
ClassH fF icationeitromizone A to. zone C (Hunter, d. 
Robert... Letter of March 24, 1978 to Mayor Kiyoshi 
Matsuo)ts <ditashouddivbe pointed mute thatearessi of 
roster Gity that arev.classified: as) Zone) Cc are 
underdeveloped. Accordingly, for the purpose of 
federally insured mortgages, the developed areas 

Of2 Foster Cityparce moth subgect: tal fio0d nazards 
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5210. Since a major concern of flooding potential 
1Noroster Cityoasnreleted Wor there onda tion jofathe 
GvVKer sys Cet surrounding! whe City 2 thiss issues we tA 
now be examined. The City is surrounded by dikes 
approximate youd ig5 midiess whe leneths saheudikes 

have been surveyed as to their structural integrity 
and required height by the Federal Housing Authority, 
and have consequently been approved by both the 
Federal Housing Authority and the Department of 
Housing and Urban Development, subject to routine 
maintenance. A very comprehensive study and a 
maintenance program of the dike has been worked out 
byaithe consulta ng darnvote Danae lo Manny. Vohns ons 
and Mendenhall. This program has been implemented 
bys the. Cait ye 


5220.1) [te wall) be seentunethe foldowings paragraphs 
that consideration was given to the possibile effect of 
nawural Nazards On the Structural integrity of “the 
levee system during its design process. Natural 
hazards that must be considered include the effect 

of earthquake related damage, and damage from 
excessive tides and storm related waves. 


5230. Earthquake related damage to the levee system 
might result from the effects of a tsunami. However, 
considering the minor height of projected tsunamis 

of. 6 feet reaching. FostersCaty, damages tor the, levee 
itself must be regarded as a minor possibility. Damage 
tomther Ca tyad tselst)ishexpectedntop be, minoraanaextent, 
being relegated to minor overtopping in and around 
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the levee area. 


5240. Ground shaking and its associated hazards and 
their effect on the Foster City levee system is an 
issue that should be addressed. In 1969, Congress- 
ional Subcommittee Hearings were conducted with the 
intension of examining this very issue. The 
Committee was investigating how the Federal Housing 
Administration and the Veterans Administration pro- 
cessed federal mortgage loans in Foster City. Hence, 
CHE THCeres In se rsthiCr oo ely, Wi ePOSLe rR CIty. C1 
was concluded that the levee system meets federal 
Standards and thus Foster City residents could obtain 
federal mortgage loans. 


swale Oh Ih, GONSTTUCT ION, Of. the, davee system, tidal 
height analysis was conducted by the consultant firm 
Of Walseyanal., ana Bloat. «hrom whese.studies. oF 
tidal data for the period 1940 to 1960 at the 
Presidio, independent probabilities and recurrence 
intervals were developed for the Foster City area. 
These theorétical findings were incorporated in the 
design of the levee system. 


5260. In the planning of the dike system, consideration 
was also direct to the impact of excessive wave action, 
created by Northerly wind conditions of over 45 mph. 
During a period of 1940-1960, there was only one 
instance of wind conditions of over 45 mph. However, 
the Northern levee system incorporated the possibility 
Ole sUCH WINGS LD Che CCST OiOtet not, SeCll One Ole Lhe 

levee system. 


5270. Excessive storm induced tides were considered 
in the design of the levee system. The directional 
aspect of these tides were from the North and South. 


5280. The effect of this intensive hazard design 
procedure in tne levee system, coupled with the 
equally intensive maintenance program, has resulted 
in there being no history of flooding in Foster City. 


6000. IMPACT OF NATURAL DISASTERS ON KEY FACILITIES IN AND AROUND 
PHE SCT Ty) O Fe nOowie Reel iy. 


6100. 


Highway and Freeway Network 


6110. In a disaster a major element of effective 
emergency reaction is how the highway and freeway 
system can be expected to withstand a major natural 
disaster. The key to effective intergovernmental 
emergency planning is the anticipation of the effect 
a major disaster will have on the area's highway and 
Treeway systems For the. City of Foster City, clearly 
the key element of the City's reliance on outside aid 
is how the surrounding highway and freeway system 
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Ob20. 


responds to a natural diaster. 


San Mateo County 


6121. Highway and freeway networks are essential to 
the efficient provision of emergency service, as well 
the restoration of @ sense of order vatter:acdisaster. 
Yet, a high level of possible seismic risk and flood- 
ing is associated with many of these facilities in San 
Mateo County and hence will have a direct impact on the 
City of Foster City. 


6122. There are currently nine State freeways and 
highways in San Mateo County which constitute the 
basic network of roads: the Bayshore Freeway (High- 
way 101), the Junipero Serra Freeway (Interstate 280), 
Interstate 380, the Cabrillo Highway(Route 1), Skyline 
Blvd. (Route 35), El Camino Real (Route 82), Half Moon 
Bay Road/Younger Freeway/ San Mateo Bridge (Route 92), 
Woodside Road (Route 114), La Honda Road (Route 84) 
and Willow Road/Dumbarton Bridge (also Route 84). 
According to Algermissea, et al., an earthquake with 

a Richter magnitude of 8.3 can be expected to result 
in the «favre. or 25.408 vthe freeway structures in 

San Mateo County; a Richter magnitude of 7.0 can 

be expected to result in the failure of 5% of these 
structures. 


6123. Bridges are also highly vulnerable to damage, 
including not only those which cross the Bay (such 

as the San Mateo and Dumbarton bridges), but lesser 
briages that. .surround Foster Gityi see the Faster City 
Seismic yoatety ibilement elon. .deatertledidiseussion of 
this issue). Caltrans advises, however, that the State 
is selectively strengthening its approximate 11,000 
bridges by installing retaining connectors which will 
reduce the separation of the bridge components in an 
earthquake.,| Bridges, constructed after 19/7 1..are, subject 
to new design criteria which utilize a seismic design 
force which is approximately 2% time greater than that 
used for the bridges destroyed in the 1971 San Fernando 
earthquake. 


61244. based of aune dan aateo County: Seismic. Satety/ 
Safety Element of 1976, the following conclusions 
were drawn from the Geotechnical Hazards Synthesis 
Maps: SNe yvVa.ane: tof, Damai.culan concerm .tosthe City of 
RO SCC Tul is Ver 


a. Bayshore Freeway (Highway 101) moderate to 

high liquefaction potential along most of length 
with probable ground shaking amplification, and 
localized potential for flood and dam inundation. 
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b. Junipera Serra Freeway (Interstate 280) 
Runs immediately adjacent to Canada fault 

(a branch of San Andreas fault) from just 
North of Farm Hill Boulevard to Canada Road 
in the Redwood City/Woodside area; in close 
proximity to San Andreas fault between the 
Northerly portion of Skyline Boulevard 
(Route 35); crosses Serra fault near Crystal 
Springs Road (San Bruno); significant land- 
slide hazard. 


c. £1 Camino Real (Route 82) Localized po- 
tential for flooding and dam inundation; low 
liquefaction potential. 


d. Half Moon Bay Road/Younger Freeway/San 
Mateo Bridge (Route 92) Crosses San Andreas 
fault at causeway between Crystal Springs 
reservoir area to West; has high landslide 
potential; potential for flood and dam inun- 
dation along Piloreitos Creek; dam inundation 
and liquefaction potential East of £1 Camino 
Real; flood and dam inundation potential East 
of Bayshore Freeway. 


Ge aor Clearly, from this brief summary it would ap- 
pear that there is potential for disruption of the 
major highway and freeway system in San Mateo County, 
due to the effects of an earthquake and possible 
flooding. While the amount of time the transporta- 
tion network which would be inactive is uncertain, 
Foster City should include in its Diaster Preparedness 
Plan the possibility of geographical isolation. 


6130. wi Osters Ciby, oh bliatioOn 


Oisde. Foster City has developed a very comprehensive 
highway circulation system. However, there has been 
to date no studies completed to determine the actual 
impact an earthquake or other natural disaster would 
have on the road network in Foster City. If, for 
whatever reason, there is a natural disaster, there 
1s, the, possibility that, the, bridges in .Fosterm City 
would become unuseable. In this event, Foster City 
would become geographically isolated. It follows, 
therefore, that evacuation routes would have to be 
found. One possible method would involve the use of 
the levee system. It is possible to use the south- 
western section of the levee system as an evacuation 
DONC 8s Cena anata DOAMNc bl Len Seureiliaita Ven.yecu ose to 
the Bayshore Freeway. 


6200. Bridges 


6210. A major issue facing the City is the problem 
of access and circulation. This problem has a common 
denominator - the dependence of the City on bridges 
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6300. 


and culverts. Ingress and egress to Foster City is 
gained at four points: Third Avenue, 19th Avenue, 
Hillsdale Boulevard and the Hayward-San Mateo Bridge. 
All of these approaches involve, at some point, cross- 
ing water. In the event of a major earthquake or 
other natural disaster the City's bridges may be ef- 
fectively damaged and/or destroyed. There is also a 
potential for interior disruption within the City, due 
to several bridges within the City. This problem is 
mitigated to some extent by the fact that some of the 
water bodies are quite shallow and can be waded across. 
Many of the residents of Foster City also have boats. 


6220, However, it should be pointed out that the 
State of California (Cal Trans) examined the seismic 
Safetyatorgtie. bridges inghoster City an. 19/76..and 
found them to meet State seismic safety standards 
(from discussion with Richard Hopper, Public Works 
Director, «ticy of Foszer GiLV; Maren, 19/9). 


Utijities:. Power and Gas 


[3x5 51 Ns PaGilltiCeodsmandslIEeCLYic Company DrOoVides «att 
gas and electric.power to Foster City. -the entire 
AISTVIDULIONeSYSteN 15 Undergrouna. In order Tor -a 
proper perspective of Foster City's reliance on 
Pacific Gas and Electric to be developed, one must 
look at how the PG&E system is utilized throughout the 
San Francisco-Bay Area. 


GorUe In terms of the relative vulnerability of 
electrical transmission facilities to natural 
diasters, the 1971 San Fernando earthquake will 

serve as an example: severe long-term damage was suf- 
fered by some switchyard and substation equipment, 
primaril¥Yvat the sV¥lmar Converter station.  [t°7s. ‘the 
policy of PG&E to make new construction as seismically 
resistant as possible; since the 1971 San Fernando 
earthquake, there have been major advances in design 
whiren tend LOmntiitotacilityecamade. . Fon ans tance’. 
automatic. control devices are installed in distribu- 
tion circuits which return the system to normal as 
SOON aft Ler_ anterrupLion as, Dossible.> -ithe current 
anti-seismic design criterion utilized by PG&E on 
their facilities is a design laterial force of 20% of 
the weight of the structure. 


63:30. An added measure which mitigates against 
potential service .deisruption 1s the fact tnat the 
system is highly redundant, with several routes 
available to bring power into most areas. Emergency 
crews and supplies are available as a routine matter 
to repair not only worn out parts in the system, but 
damage from accidents as well. Despite these factors 
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however, it is estimated that a magnitude 8.2 earth- 
quake could result in a 50 percent loss of service 
for approximately 24 hours. 


6340. Gas transmission facilities in San Mateo 
County are only local service substations, with the 
Main faci leties. being tound tn the East Bay region. 


C6350. -rve Limes SUCK vas. those, Uta mMized bY P.G. aE. 
have had an excellent service record, except in cases 
Where permanent ground distortion imposes deformation 
beyond the capacity of the pipe. The Bay Mud area 
could involve distorting forces on existing pipelines. 
A partial interruption in gas supplies which involve 
transmission lines on the baylands is a distinct 
possibility in the event of a major earthquake. 


6360. Various types of protective equipment have 
been installed by P.G@.&E. to minimize disruption 

from seismic events. Monitor regulators auto- 
matically prevent the distribution system from being 
over-pressured. Automatic excess-flow shutoff valves 
have been selectively installed as a further overload 
precaution. In addition, the system has been divided 
into zones, so that disrupted areas may be isolated 
without shutting down service to unaffected areas. 


6520. = (near Grek wep Oulc Veale: CVE Of la major 
DreakosiielGSe.Gas 51 1iesenl S noOUNLOuCIOSe VOLT Service, 
but rather to continue the supply of gas at a some- 
what reduced pressure. This avoids the major safety 
problem associated with starting service after a 
shutdown, which can lead to explosions and fires. In 
the event of complete shutdown, each separate con- 
nection must be checked for proper operation of safety 
devices prior to service being restored. Such an 
effort could create massive time delays in the re- 
Storat1on,.0f senvuce. 


6380. Foster City, then, is very much dependent on 
the extent of a major natural disaster, on how the 
total P.G.&E. system reacts to any power or gas 

Hail uineremit a NWaturaliatsasterets lOGalazed.: .b.51s 
POSS TD ke stnat Foster City wall surrer little-qas and 
power interruption. Conversely, if the natural 
disaster is widespread, it is possible that Foster 
City will suffer both a power and gas shutdown. 
Although the lifeline system in Foster City has been 
specially designed to tolerate damage from ground 
shaking, there still remains the definite hazard of 
system disruption. When coupled with the isolation 
potential, the need for Foster City to develop a 
strong self-sufficiency program becomes apparent, 
inasmuch as repairs to utility system might be 
delayed due to lack of access. 
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6400. 


Utilities (Water 


6410. In order for a proper and realistic evaluation 
be made of Foster City's projected success or failure 
to withstand the potential loss of its Hetch Hetchy 
water supply, consideration must be given to the 
CAVACTLY. OLR GhCEMeLCNSHGECIIY SYST AILSe Lf.) Chearly, 
the most likely disaster wnat might result in. the 
disruption of Foster City's Hetch-Hetchy water supply 
is an earthquake. Accordingly, the following dis- 
cussion is addressed to that issue. 


6420. In general, large buried pipes such as those 
used for much of the Hetch-Hetchy distribution system 
have a good record in earthquakes when foundation 
conditions are adequate and no direct fault movement 
along the pipe alignment are found. However, there is 
Tittle information on the performance of such pipes 
when crossing poor foundation material, such as Bay 
Mud. Experience indicates, though, that if trouble 
TS TOuUnG, 1 Cates LOROCCUr at Changes: al lieso i 
properties (for example, the contact point between 
firm alluvium and Bay Mud). Abrupt changes are 

more serious than gradual changes. 


6430. The number of connections to the primary supply 
by each municipality and the system layout has a 
strong influence on the reliability of individual 
community systems. The larger the number of connect- 
ions and cross-connections in a system, the greater 

is the reliability of the system, providing that 

these connections are given a maximum amount of 
dispersion about the community. Following this 

logic, because there are only two water transmission 
lines from the Hetch-Hetchy system, Foster City must 
be viewed as being highly vulnerable to disruption of 
service of its Hetch-Hetchy water supply from the 
effects of an earthquake. Also, the water mains 
within the City are not designed to withstand seismic 
loading. thts USeaVvil CUds Yaumnos sable coos accomplish this), 
thus the potential exists for disruption within the 
CVEY. Nts.e li eee acre nds. xXten ty Oferta S-.d1Snup t ton 
is unknown. 


6440. Potable water for the City is provided under 
contract, by the City. of. Sen francisco. s. Water Depart= 
ment. This contract stipulates that San Francisco 
provides such water until August 24, 2011 to meet all 
demands as may be required by Foster City. 


6450. The Estero Municipal Improvement District is 
Lhe WateresvurvevOrs LO, thea Cityeot. roster: City... The 
District currently has two-4 million gallon storage 
tanks on Third Avenue near Foster City Boulevard. 
These tanks are for use if the 24-inch transmission 
main to the San Francisco Water Department jiine on 
Crystar springs noad ifioan Mateo is down -for any 
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DOU. 


reason. It must be pointed out, however, that it is 
estimated that these two water tanks, in the event of 
disruption of the Hetch-Hetchy water system, would 
supply the needs of Foster City for a 2-4 day period 
Oofireduced water wse.1n A further factor: that rneedse to 

be considered is the safety design of these water tanks, 
they are not designed to withstand an earthquake. 
However, a mitigating factor is the fact’ that these 
water tanks are constructed on pillings, which might 
reduce the effect of a possible earthquake. 


6460. The City also now has a service system at 
Hillsdale Boulevard and Norfolk Street in San Mateo. 
A major (18-inch) line is being constructed along 
Mariner's Island and Edgewater Boulevards that will 
provide. turther: Fooping in the District's system. 
This measure will serve to reduce the impact of a 
potential earthquake on the District's water system. 


6470. The Sewer System of Foster City is also run by 
the Estero Municipal Improvement District. The 
Foster City sewer treatment plant is not designed 

to specifically withstand seismic hazards. However, 
Since ath isvisit pucturelmust: iconformetos tate Budding 
Codes, it follows that the sewer facility has met 

the State seismic requirement as incorporated in 
these codes and is therefore reasonably safe from 

the effects of an earthquake. 


Biifectsio fir loodine 


6510. Another natural hazard that might cause 
disruption of the Foster City sewer system is the 
possible effect of flooding. There are three sources 
of flooding that present a potential hazard to the 
Citys (by a wupture sin the levee systems (2) the.100- 
year flood and (3) floods related to the effect of an 
earthquake. 


6520. There is an extensive levee maintenance program 
conducted by tthe sEstero District to mitigate the 
impact of natural erosion of the levee system. Also, 
extensive environmental conditions (high winds and 
tides, excessive storm conditions) have been in- 
corporated to reduce the possibility of overtopping 

or rupture of the levee system. Hence, the potential 
Of fF Hooding "Eromeoverntopnp tigtoficthe thevec,; or eres 
rupture, is viewed as extremely remote. 


G530 Reine eyo 0sYeagthiood ia thlicodathat imayinsoceuy, 
once every 100 years. The Department of Housing 

and Urban Development (HUD) has developed flood 

maps, delimiting the spatial spread of flooding in 
roster City. ekromethe SlS275HUR maps; ttheacam ibe 
determined that Foster City is subject only to 
minimal flooding, in areas that are undeveloped. 

The impact on the sewer system, therefore, is expect- 
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7000. 


REVIEW 
7100. 


ed to be very minor. 


6540. The extent of flooding caused by the 
occurrence of an earthquake is thought to be minor. 
The impact of a possible seiche within the lagoon 
system in Foster City is expected to be negligible. 
However, the impact of flooding from a tsunami- may 
be more extensive than the seiches. A 20 foot 
tsunami passing through the Golden Gate is expected 
to be reduced to 5 feet by the time it reaches Foster 
CityevoWiith agmaximum nighetadeyutnere 1s expected 

to be some minor overtopping to occur near the levee 
system. The overtopping would be of an insignificant 
hazard to the sewer system. 


OF EMERGENCY PLANS 


Nature of Disaster Preparedness 


Wil Ones They pramary responsaba laty forvea: program of <dis- 
asters rediete isa that ofethe local gunisdicttvon. Tne 
State is responsible for coordinating these individual 
efforts, in, order tonpronide: reiiaef it the, disaster 
reaches regional proportions. The expected extent of 
damage from a major earthquake or other natural disaster 
Mayr PeGui res caAtiese borderang Foster City to function 
for an extended period of time using own resources. 
Therefore, it is imperative that each city review its 
disaster preparedness program to rectify the negative 
findings of similar programs in cities where it has 
been necessary to implement them. 


7120. The purpose of disaster preparedness is to safe- 
guard people in natural emergencies. Disaster prepared- 
ness in action is the coordinated response of federal, 
State, or local government, often working together, 

in an extraordinary emergency. The response calls for 
effectives application’ of all available: resources, as 
needed. The development of local capabilities for 
effective action in emergencies is essential to 

disaster preparedness. 


7130. Disaster preparedness is not a separate function 
set apart from the normal responsibilities of govern- 
ment. On the contrary, disaster preparedness operations 
occur whenever a local government responds to any 
extraordanaryeemer gency.esuchs aSnartornaddnmtorest: fire, 
hurricane, earthquake, flood or other natural disaster; 
a major explosion or other natural disaster; a major 
explosion or accident, or the release of radioactive 
materials or toxic chemicals; or an unusual peactime 
emergency such as a civil disorder. 


7140. Disaster preparedness is not a special unit or 
group of people standing by to save the day in case 

of a major disaster. Existing local government forces 
form the nucleus of preparedness, around which doctors 
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‘and hospital's staffs, the news media, industry, 


VolUntTeEeGCrS. end Other Groups, organize. . It. 1S ethe 
need for Coordinated Emergency Operations involving 
all governmental and non-governmental groups with 
the capacity to help save lives or minimize damage, 
that distinguishes extraordinary emergencies from 
the emereencies that, local iite, andypolacewtorces, 
or hospitals and doctors, deal with everyday. 


7150. Disaster preparedness means that a jurisdiction 
is prepared to respond promptly to save life and 
DEOLCECtE DrODeYLY 11 Lt .tS threatened OP nil. bY an 
ENergency -OT amy type, UtCLITZING,dil aValnabie resources. 
This requires that planning be done and preparedness 
actions be taken before there is an emergency. The 
whole concept of emergency readiness can be summed 

up by saying that the forces of government, and all 
others with emergency missions, must be able to "do 
THECYVIGNttHINgGSs at cne rignt Ging... .Inys inciudes 
the ability of key executives to coordinate the 
operations of police forces, fire forces, ambulances, 
hospitals, medical personnel, radio and television 
stations, and ali other people and units able to help 
citizens under conditions of extraordinary emergency. 


Emergency Operating Center 


7210. Each community should have an Emergency 
Operating Center (EOC) from which officials, such 
as the City Manager, Police Chief and Fire Chief 
can exercise direction and control in extraordinary 
emergencies. 


7220. An EOC should be located -in-an earthquake 
resistant building. It should be equipped with 

all maps and displays permanently in place so that 
key executives can understand the emergency situation 
as it develops. The facility should have all 
communications permanently in place, including those 
to local emergency forces (police, fire, hospitals, 
etc.) and the State EOC. Also, there should be a 
direct or indirect means of access to the Emergency 
BROdacaS UINGsoVS Lens o= Lhe weUG SiOUud . Olt DOS S14 Dey. 
be in.regular use 24 hours..a day. by police or fire 
departments. 


7230. Each community needs an emergency communications 
system that will permit its key executives to direct 
and control emergency operetions. The communications, 
used day-to-day by police, fire, ambulance, public 
works and other forces provide the basis for the 
emergency communications system. However, additional 
equipment such as power generators may sometimes be 
needed, and should be placed or linked to the 

Emergency Operating Center to permit coordinated 
operations in an emergency. 
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7240. The Emergency Operating Center shouid be 
activated for any serious emergency or disaster 

that threatens or may threaten the citizens of 

the Crtyvorma major portionwot the-citi zens oT 
FOSTGY SCT ty.  GUPTreluLys ane scene event of tan 
emergency or disaster, there are three EOC 

locations established in Foster City. The three 

EGC’ locations ih Foster'Gity aret°()) the Public 
Safety Building, (2) the Foster City Elementary 
School and (3) the Foster City Recreation Building. 
It should be pointed out, however, that the most 
severe type of natural disaster, an earthquake, might 
render these structures inoperative. They have not 
been specifically designed to withstand the possible 
effects of a major earthquake. Hence, their 
creditability as EOC centers must be questioned. 


72502 > ein the event of a matural disaster or war 
emergency, the EOC location will be manned according 
to the extent required by the Director of Civil 
Defense. The Chief of each unit of the emergency 
organization, or his designated representative, 

and ™such@StattT essistants@as*arevassioned will 
direct and coordinate emergency operations from the 
DrimeryeecObw SOthner secondary EUC™tactiitres as are 
required to accomplish essential services will be 
manned by personnel from appropriate emergency 
service agencies. Administrative support type 
positions for the EOC operation will be manned by 
personnel assigned from departments which do not 
have a need to remain functional during conditions 
of extreme emergency or disaster. 


S000 7.4 SAFETY FACTORS ORsS RECT aL eCONCERNSLOPROS PERS CLLY 
8100. Problem of Subsidence and Differential Settlement 


8110. Subsidence and differential settlement are 

an occurrence that should be discussed in consideration 
that they might be viewed as a possible safety issue. 
The Cicy Of FOsten City WSiconsteructed an an area with 
potential to undergo gradual subsidence and differential 
settlement over a long period of time. The majority 

of structures have been built in areas where subsidence 
and differential settlement are nearly uniform and 

Wil Dresent noPproblens yew In= certain areas; “such ‘as 
those once traversed by sloughs, the differential 
settlement will not be uniform and may slightly tilt 
superimposed structures. 


8120. Since differential is viewed as a contingency 
Sarety factor, «the sor1lsconsultants have instituted a 
series of design criteria to insure a minor amount 

of differential settlement taken place in the City. 
The criteria developed by the soil consultants 

involve the preparing of maps for new housing develop- 
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8200. 


ments denoting areas of especially high differential 
settlement potential, limitation of the maximum 
weight of residential structures, limitation of 
finishing materials weignt and specific design of 
foundations to eliminate the impact of differential 
settlement on structures. 


8160.5, However sad should, be pointed out, that the 
Poster Ci tyesoinmenginecermady1 sess that. subsidence 

1s presently occurring and will continue as a re- 
Stilts ot shapbleands bul Ldings doads. compres siitg, the 
undemiLy ine: Sort 601-1.5.. Also, some differential 
settiement 1S.0ccurring and. will continue to occur, 
Since the amount and rate of subsidence are 

THTRUCR CEG Ww yenVveartotiVons..0b fi hilvcand bUuLKoIng Loads, 
soft soil thicknesses, the compressibility character- 
1S tres oF he winderLyingy SoTL Sso1ls> and the past 
loading history. 


8140. The building loads and the weight of the 
portion of foundation above adjacent grade will 
result in several inches of additional settlement. 

It must be anticipated that up to several inches of 
differential settlement may occur within a building 
area, Over a2 NnundDen Of years with the greatest ssettle- 
nen generally occurningd in wthe central portion of the 
load area. Differential settlement will result from 
Vibe t ions tr eSupsO wn as, WEL sas Variathon of full 
and structural loads (Mekon Construction form issued 
in compliance with the State of California, Depart- 
ment of Real Estate Guidelines, September 22, 1978). 


8150. The mitigating steps taken to reduce the effects 
of subsidence and differential settlement in Foster 
City have been highly successful. There has been no 
history of buildings collapsing or becoming un- 
inhabitable due to subsidence or differential settle- 
ment. 


San Francisco International Airport 


S2h0¥ San@Praneisco «international Airport ‘ks ra 
heavily used general aviation airport which predates 
the development of Foster City. In 1968, the State 
of California Public Utilities Commission required 
counties to establish a commission to regulate land 
use around airports. However, the establishment of 
such a commission by San Mateo County will have no 
effect on Foster City. 


8220. The entire City is flown over by private and 
commercial aircraft and, like most urban areas, 
therefore, cannot be really free from the risk of 
aircraft accidents. The risk to developments in 
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Itetiewet tera! tartan aes 19 .elOSe; proximicy. to 
San brancisce Invernatronal: Airport is Wicreased: 

It should, however, be pointed out that San Francisco 
International Airport has experienced no major ac- 
cidents, on the scale of the 1978 San ye se ain 

GUSe@S tere. bn, bes so IStOrya 


82:30) Even though there has been no major air dis- 


aS LeOMcOCCURMINGRILeor dadjacenGeto san Praircirsco 
International Airport, there is no guarantee that one 
will never take place. Accordingly, there is need 
fOr analy aisasctey plank, » Fortunately, oan, Mateo 
County has formulated such a plan. 


8240. In the event of a major air disaster occur- 
ring in San Mateo County, the County Civil Defense 
Organization has prepared an emergency plan called 
Code" 1000. ft involves interjunisdictional response 
Lo a Hhayor ai disaster in, sam Mateo: County ..° 14 
Foster. City were to experience a major air disaster, 
Foster City would notify the Redwood Fire Control 
Center via radio and advise the Control Center of the 
approximate location’ of the air disaster. Once the 
initial communication has been made, the next step 
involves the establishment of a command post to di- 
rect Operations. in’ tne event«<of an -airedisasier 
SUPER HOStOV CLL Vas ENG C0) C1ieSHOt ron SDane:, 
buUrrindame, pally Carty, Hvhisborough, Mitibrae, San 
Bruno and San Carlos will send one engine each to the 
City; the Cities of Belmont, Menlo Park and Redwood 
City will send two engines each to the City; the 
California Division Of Forest Yy wii lesend two 
engines. Pio adaTtion to these, -tne Gity.ofsaroster 
City currently has three engines and one truck call 
of which have pumping capabilities available in the 
event of an air disaster. 


Hazardous Materials - 


Soha. Considerable radiological materials are being 
used or transported within San Mateo County. -An ac- 
Cidemt) eouldGres ulrutine spillage "or other Voss of con- 
trol, rcreating ya ehazards ="Nuclear radiation cannot 

be seen or felt. It can only be detected to prevent 
excessive exposure or contamination by the spilled 
material. 


83209 fiFor thespurpose of Foster City, there are 
radioactive materials used by commercial businesses 
within the City. However, the amount of radioactive 
material used in Foster City is of a minor nature 
and presents no hazard to the citizens of Foster: 
City. Highway 92 is used to transport radioactive 
Materials, Mel nwethe ‘events of a radiological accident, 
there are specific procedures that will be taken to 


‘reduce the possible harm of radioactivity to the 


CULILZOnsnOl wOSter City. ul issimportant, therefore, 
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8500. 


CGeprietLyeexamine tne procedure Torvavraditological 
incident. 


83.30. Radiological incidents are occurrences which 
result in the loss of control of radioactive materi- 
al. and which create-a-hazard, to life,! health or 


‘pROperLy. 


8340. Notification of the occurrence of any such 
incident will be forwarded by the most expeditious 
means available to the County Emergency Service 
Office. Until the arrival of the State Department 

of Health, Radiologic Health Section; Energy Research 
and Development Administration (ERDA), formerly the 
Atomic Energy Commission; or military Emergency 
Radiological Assistance Teams (ERAT), coordination 

of agencies involved is the responsibility of the 
County Emergency Service Office. 


8350" To assist in the efficient handling. of an in- 
cident involving a radioactive source with the at- 
tendant spillage or release of radiological material, 
a detailed reporting system and on-the-scene 
emergency actions (which provide protection against 
radiation exposure) have been developed. 


8360. Anothemwipo ventana, snagard to foster City ous 
the use of hazardous chemicals. In some commercial 
businesses in Foster City, chemicai acids are used in 
the manufacturing of Various products... |The use of 
these chemical acids present no health hazard to the 
citizens tofiihositer eCity 2) thvysinou ld: abe pointed out 

in this document that there are no chemicals 
manufactured in the City. 


83/0. However, even though hazardous chemicals are 
not manufactured in Foster City, they are transport- 
ed on Highway 92. There is always the possibility 

of an accident resulting in the rupture of a contain- 
erstnuckscannying hazardousamaterhalss rol iesuch an 
event occurs, it would be the responsibility of the 
Foster City Fire Department, along with the appropri- 
ate environmental protection agencies, to institute 
decontamination (wash-down) procedures of these 
hazardous materials. Decontamination procedures in- 
volve the wash-down of gasoline, oils, and other 
hazardous materials. 


Warning System and Impact on Foster City 


8510. The warning system is the means for relaying 
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notice of impending or actual attach from the Federal 
Government to the public. Regardless of the effect- 
iveness of the warning system, it can do no more than 
inform. It is the response to warning by the total 
emergency organization and the public which is im- 
portant. Appropriate response and effective use of 
the warning information may be limited by the amount 
of time available. 


S520, Warning actions are characterized by high 
DriOrrtyo tured Snore period Of mine. the, USE Of Wass 
media systems for passing warning to the public, a 
small number of workers to man the system, a need 

for fast activation of the system on short notice and 
readiness to repeat all actions in the event of suc- 
EOSSIVe GIeMLS OF attacks. 


8530. The National Warning System (NAWAS) feeds 
warning information to the State Warning Point. (The 
Statewide Warning Points also hears the NAWAS infor- 
mation but do not take action from it.) After the 
State Warning Point transmits the warning condition, 
the Warning Points activate the Bell Lights warning 
system to inform the public by means of outdoor warn- 
ing devices, mobile loidspeakers and other devices. 


8540. Upon activation by the President, the 
Emergency Broadcast System will provide warning 
information CO re Ube wh Cue 


8560. Warning information is received at the San 
Mateo County Communications Center and in the City 
OflFOStere city, Ss: Department, OF —PubJic Safety Vie “the 
Bell and Light System. Alternate means of receipt, 
within the County, are via the State Department of 
Justice teletypewriter Network and Public Safety 
radio systems. System has 24 hour/day manning. 


8570. The general public receives warning by means 
of a siren which is located to provide coverage for 
an estimated 90 percent of the peak nighttime popu- 
lation. Remainder of the population will be noti- 
fied by other available means. In addition, the 
Emergency Broadcast System is expected to provide 
coverage for a large part of the population. 


8580. Notice of warning is also broadcast from 

the various county and city communication centers to 
SCC mefaCl a oles SCHOONER OSD ICAiSas fLVe Stat lOis. 
utility stations, etc.). Key worker of emergency 
organizations are alerted by means of monitor 
receivers or public warning device. 
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a. pAtback Warning: 


A civil defense warning that an actual attack 
against this county has been detected..: 


b.gekhallouteWanning: 


A warning of radiation hazards from nuclear 
detonation. 


c. Natural Disaster Warning: (NADARN) 


A warning concerning severe wind storm, floods, 
fires and other dangers such as seismic sea 
(tidal) waves. 


Warning Signals 


a. Two standard warning signals have been 
established. 


(i) Thephttack Warting. Signal: 


Three to five minute wavering tone on sirens, or 
short blast on horns or whistles, repeated as 
deemed necessary. 


(2 )eatheeAttentien vorvAlert Signal: 


Three to five minute steady tone on sirens, horns 
or whistles, repeated as often as deemed necessary. 
This signal may be used at the option and on the 
authority of local governments to provide warning 
of an impending peactime emergency. 


8600. Emergency Broadcast System (EBS) 


8610. 


General 


BG 1h. The State has been segmented into "EBS 
Operational Areas" for the purpose of disseminating 
emergency information. 


Bbiley Each "EBS Operational Area" encompasses one 
orn more, county careas warSelected **EBS" ‘station's ihave 
been provided with fall-out-protected facilities. 
Other unprotected but authorized EBS stations will 
continue to operate as conditions permit. 


$6153 All authorized stations in each "EBS Opera- 
tional Area" will broadcast a common program. A 
“program entry point" has been established for each 
EBS area. Civil defense authorities for each juris- 
diction will prepare emergency information and 
ACTAON Instructs Ons. 
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8620. 


8630. 


8700. 


Qperational Considerations 


S2621%- Authorized stetions Will continue to broadcast 
on regular assigned frequencies during a War Emergency, 
but the use of call letter Fdentification will cease 
WIth CHEF GETIVEtTON OFVEBS =" Instead “Stations *wi i} 
broadcast area identification. Listeners will be 
advised to monitor those stations which serve the area 
in which they are located, since EBS announcements 

may vary according to area served. 


‘ 


Facilities 


SOSTVSEPTOUYAMSERTEV EP ONNeeTOr This sdred* 16° the 
Alameda County EOC office in Oakland. Emergency 
information will be routed to the Program Entry 
Point via the San Mateo Operational Area Civil 
Defense and Disaster Office. 


S6320;VEBS stations servinge thts areéalare: 
STATION FREQUENCY 
KNBR* 680 
KCBS 740 
KGO 810 
KNEW 910 


* indicates protected station 


San Mateo County Emergency Plan 


8710. Civil government, augmented and reinforced 
during an emergency, conducts emergency operations, 
provides mutual aid between local governments, in- 
cluding State and Federal support, and control all 
critical and essential resources required for 
disaster response. The local civil government also 
gives direct support to military forces engaged in 
retaliatory or defensive operations. In accordance 
with current California legislation and emergency 
planning, the San Mateo Operational Area has been 
established to assist in emergency response within 
the County. ~iihe area coordinatorvandtsuch¥staffras 
required will coordinate interjurisdictional actions 
of the Gounty tandmthesvartousecities.reThe Operatronal 
Area organization serves as an intermediate link in 
the lines of communication and coordination between 
local jurisdictions and the state emergency organ- 
izations and the state emergency organization during 
a State of War Emergency, and may be used during a 
State of Emergency or declared Local Emergency. 
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9000. 


8800. 


PUBLIC 


9100. 


During an emergency, non-essential private and 
governmental activities will be reduced or 
stopped, depending upon emergency conditions. 

This operations plan identified foreseeable tasks, 
organizational requirements, resource. reaquire- 
ments and procedures for the conduct of emergency 
operations. 


8/20. The County emergency organization may con- 
duct emergency operations inside the limits of 
Foster City, based on mutual agreement pact with 
the County. 


THER UUCy sO0.1e OS CerPeU TC YcandeatSeOlvil  Defeuse 
Hvsas TOverit an 


8810. Thess City ofptoster City has arseries of a 
fully developed and adopted emergency plans under 
the general heading of its Civil Defense Disaster 
Photme “ESSEhtIa I TY>) thertieynoteroster Catyenas 
formulated a series of emergency plans dealing with 
virtually any type of natural or man induced 
emergencies. 


8820. One emergency procedure that has not been 
considered in the Foster City Civil Defense 
Disaster Plan involves the potential evacuation of 
LiewCi Lyles Miesreasone there 1shceauselfory concern. as 
they possibile, isolation! thatethe Citye® might: ex- 
perience in the event of a natural disaster. This 
Lsolation would’ occur only if all’the bridges® out 
of Foster City were unusable for whatever reason. 


8830. However, the Fire and Police Departments do 
have plans for inner City evaculation. This type 
of evacuation would consist of the removal of 
residents of Foster City from an area that has been 
stricken by a disaster to disaster relief stations 
established at different points throughout the 
Citys 


8840. If the bridges are unusable for whatever 
reason, there are two possible evacuation points 
for the City: one is the already discussed south- 
west corner of the levee system and the second is 
the San Mateo/Hayward Bridge. There are no formal 
plans, however, for the use of these points. These 
two possible evacuation points, therefore, can be 
viewed as only recommendations. 


SAFETY 


Pol vee! Department 


941103 Them kos ter C7 ty Police Department currently 
has one police station at 1040 East Hillsdale Boule- 
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vard. The Police Department at the moment has 23 
furi-time Officers. .lhere are. three Shifts: a 
day shitt, a fight shite and a eraveyard shift. 
Currently, based on population of 26,000, there 
Aree. SoepOlice Of f1cerse pers) ,CO0 Of LpopUlation.ain 
EO STOT ULE 


9120. Owing to the nature of Foster City's street 
pattern, the Police Department's response time is 
generally quite good, in the range of that of the 
Foster City Fire Department, between 3 - 5 minutes 
(response time depends also on the nature of the 
crime report, if for example a crime is in progress 
the 3 - 5 minute response time is accurate. How- 
even, I teaecrine. Lepent pis pO nae lLOWwspriOrrey Nalure, 
the response time will be somewhat longer than the 
3 - 5 minute interval). During day light hours, 
there ts j0Ctte ditriculty ane locating NnouUse fum- 
bers. However, during the night hours, a problem 
arises in finding exact house numbers because of 
failure to have clearly visible house numbers. 


9730: Presently, the major crime problem areas 
are vandalism and burglary. Both of these crime 
classifications are on the increase. Crime in 
Foster  Gidy nase increased .SincGults tncept ion vasa 
Clty Ineo, bute the tic rease ucan thea pthaced Tto.the 
increase of Foster City population from 1971-1979. 
(197 poptlationcwas f1,682, in 1979 it is nearing 
20 500) fa 


92002 PANbU hance. oernv Tce 


9210. There is currently one ambulance company 
serving Fostey Caty. lt 1s (Medevac, a private 
company working under contract to San Mateo County. 
It is licensed and regulated by the San Mateo 
County Administration and is dispatched by the 
County Fire Department. 


S220. The ambulances are equipped in accordance 
with requirements of the San Mateo County and 

City of Foster City Ambulance Ordinances. 

Ambulance headquarters are at the City of San Mateo 
Police Department headquarters in San Mateo. 


9230. Response time from the ambulance headquarters 
to Foster City is between 6 to 7 minutes. When there 
is a medical emergency, the Foster City Fire Depart- 
ment also reacts to the medical emergency, reaching 
the emergency scene within a 3 to 5 minute period. 
The Medevac Ambulance Service also has paramedic 
capabilities. 
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RECOMMENDATIONS AND PROPOSED POLICY 


.. RECOMMENDATION: Knowledge of emergency preparedness should 


be required throughout the City's structure. 


PROPOSED“ POLICY: This should be accomplished in a way which 
ensures comprehensive and correct knowledge, perhaps through 
short training sessions for new staff and the administration 
COPE ravi COSL ss, 


RECOMMENDATION: The parking of trucks carrying flammable and 


other hazardous substances on city streets other than for 
purposes of loading or delivery should be prohibited. 


PEOPOS ED ECU Lea diicerapUed Ss slLONDC da) Justified Charge 
toward improving public satety vs. the convenience of truck 
drivers and some business establishments. 


RECOMMENDATION.» The Planning Department should feature in 10s 
news release a summary of the Safety Element, as well as 
Suggestions as to how the general public could react in the 
event of a disaster. 


PROPOSED PULIC\= "ihere are Several advantages to this recommend- 
ation, including public information and education as well as 
obtaining popular reactions and feedback. All of this should 


Dea ace MIM TMU COST ILO Utne. Gaty. 


RECOMMENDATION: Foster City should consider the adoption of 
an emergency evacuation plan. 


PROPOSED SPOLLCUVG Even thougn there assno formal plan for 
the evacuation of the City, the two recommendations made in 
the body of this report should be fully explored by the 
responsible officials. 


RECOMMENDATION: Foster City shoutd study the possibility of 


effects of eee of Hetch-Hetchy water. 


PROPOSEDSPORUCY seine tnewevent O1eaisruption of the Hetoh—-Hetchy 
water system, Foster City would have only 2-4 days of water. A 
third water tank might increase that figure to 4-6 days, which 
COURd Dewar critica ls tector. 
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RECOMMENDADLON Sa sl tpossible, ut would wbesdes rable to request 
that the San Francisco: International Airport -aiter the 

flv Gitipathis <n TUS reYvant stoetne middie of anit rancisco 
Bay. 


PROPOSED POLICY: Such a step might mitigate the possible 
ETTeCce Of al aln diSaScem OCCUYYrING near woster City. 


RECOMMENDATION: Foster City should review its ability to 
substain itself for a limited period of time. 

PROG USE DerObi Olas ssUCl an sanahysis would result if Foster 
City being able to respond to the effects of an temporary 
geographical isolation. 
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